The aim of the present study was to evaluate the hypolipidemic effect of ginger in vanaspati fed rats. A total of 18 rats of Long Evans strain weighing 200-250 g were randomly assigned to three groups: Group I, normal control; Group II, 5% vanaspati supplement and Group III, 5% vanaspati + ginger extract (300 mg/ 100ml/ kg b. wt./ day) orally. Serum lipid profile was measured at day 1 st and day 49 th . The administration of vanaspati augmented the total cholesterol, LDL-C, triglycerides levels and decreased the HDL-C level significantly (p <0.05). Simultaneous administration of ginger extract significantly (p <0.05) prevented the rise in total cholesterol, LDL-C(bad cholesterol), triglycerides levels and rise HDL(good cholesterol). In histopathological study, no significant changes were found in the liver and aorta of all treated groups as compared with control group. It is concluded that ginger extract showed hypolipidemic effect in vanaspati supplemented rats.
INTRODUCTION
The problem of atherosclerosis, thrombosis and myocardial infarction has recently increased many folds in urban population of Bangladesh (Zaman et al., 1981) . Latest survey on cardiovascular diseases in Bangladesh showed prevalence of ischaemic or coronary heart disease (CHD) in adult population about 10% (National Heart Foundation of Bangladesh, 2010). Hydrogenated vegetable fat (HVF) plays a key role in the development of various human diseases including cardiovascular disease. Vanaspati, which is a brand of HVF, increases the plasma and tissue lipid profile significantly (Karanth and Jeevaratnam, 2009 ). Various efforts to reduce blood lipid profile can be performed using chemical drugs containing compounds or lipid-lowering agents as well as traditional medicine.
Therapies with traditional medicine are perceived to be cheaper and the procedure is easier than synthetic chemical drugs (Harini and Astirin, 2009) . A number of medicinal plants including ginger have shown their beneficial effect on the cardiovascular disease (CVD) by virtue of their lipid lowering, antianginal, antioxidant and cardioprotective effects ( Dwivedi, 2004) . Zingiber officinale, commonly known as ginger, can significantly lower both serum cholesterol and triglycerides level in blood (Akhani et al., 2004) . Considering these points, the present piece of research work was attempted on rats to investigate the hypolipidemic effiect of ginger extract (GE) in vanaspati fed rats.
MATERIALS AND METHODS
A total of 18 Long Evans rats (Rattus novergicus) of 2 months of age weighing 200-250 g were used in this study. Animals were kept under a 12 hour light: 12 hour dark cycle and provided standard broiler pellet and water ad libitum. After proper acclimatization for 7 days they were randomly divided into three treatment groups of six animals each. Animals of Group I received normal standard broiler pellet daily and treated as control group, Group II was fed with 5% vanaspati supplement (Deepa brand of Bangladesh) and Group III was fed with 5% vanaspati supplement along with ginger extract (GE) at a dose of 300 mg/ 100 ml/ kg b.wt./day for 49 days. GE was prepared using the method of Akhani et al. (2004) , fresh rhizomes of ginger (500 gm) were collected and crushed, then squeezed in muslin cloth to obtain the juice, which was stored in the refrigerator at 2-8°C in a wellclosed glass container.
Blood sampling procedure was performed in the Department of Physiology, Bangladesh Agricultural University, Mymensingh. Blood samples were collected in test tubes and allowed to clot for 1 hour at room temperature on day 1 st and on day 49 th . After 1 hour, the serum was taken in a set of centrifuge tube and was centrifuged at 3,000 rpm for 15 min. The clear non-hemolyzed supernatant fresh serum was then carefully taken into a set of clean, dry, rubber stoppered, and sterilized glass vials. Serum samples were analyzed for total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides by enzymatic colorimetric test (Trinder, 1969) . This biochemical tests were carried out in Al Madina Diagnostic Complexes, Mymensingh. For histopathological studies, liver and aorta samples were collected from all treated groups after sacrificing the animals. Tissue processing and staining procedures were performed in the Department of Anatomy and Histology by the method of Gridly (1960). The sections were observed under high magnification microscope (Olympus, BX 51).
All the results are presented as mean ± SE. Statistical evaluation was done with Students "t" test using SPSS software version 12 (SPSS Inc., Chicago, IL, USA). Differences were considered to be statistically significant at p <0.05 level. Table 1 shows the values of serum lipid profile in control group, vanaspati fed and vanaspati plus GE treated groups. Serum total cholesterol, LDL-cholesterol, and triglycerides levels increased and HDL-cholesterol level decreased significantly (p <0.05) after 49 days of vanaspati feeding. Simultaneous administration of GE (300 mg/ 100 ml/ kg b.wt./ day) with vanaspati caused a significant decrease (p <0.05) in the levels of serum total cholesterol, LDL-cholesterol, and triglycerides and a significant increase (p <0.05) in the levels of HDLcholesterol when compared with vanaspati fed groups.
RESULTS
In histopathology, no specific lesions were found in liver and aorta of all treated groups as compared with the control group. The non-specific lesions were recorded in the liver and aorta of all groups. In liver, the lesion includes some group of fat cells in the parenchyma and slightly swollen hepatocytes (Figure 1) , and in aorta, the lesion includes some group of fat cells in the tunica externa (Figure 2 ).
DISCUSSION
Vanaspati feeding in rats caused a significant increase in the circulating total cholesterol, LDL-cholesterol, triglycerides and a significant decrease in the HDL-cholesterol. These results are consistent with earlier reports ( ., 1994) and reduces the activity of serum paraoxonase, an enzyme that is closely associated with HDL cholesterol as well as lower the HDL-cholesterol level (Schouten et al., 2002) .
Simultaneous administration of GE caused a significant decrease in serum total cholesterol, LDL-cholesterol, triglycerides and a significant increase in HDL-cholesterol suggesting beneficial modulatory influence on cholesterol metabolism and turnover, which is supported by many researchers (Gujaral et al., 1978 The plasma lipid lowering effect of GE is possibly associated with several processes, including disruption of cholesterol absorption from the GI tract (Newall et al., 1996) and interference with cholesterol biosynthesis in liver (Tanabe et al., 1993; Fuhrman et al., 2000) . Several lines of evidence revealed that ginger contains antioxidant properties which have a hypocholesterolemic effect and anti-atherogenic, and these activities might be attributed to the inhibition of LDL oxidation and the suppression on the activity of HMG-CoA (3-hydroxy3methyglutaryl co-enzyme A) reductase (Ahmed et al., 2000; Stoilova et al., 2007) . This also might occur due to the elevation of hepatic cholesterol 7-alpha-hydroxylase activity, which is a rate-limiting enzyme in the biosynthesis of the bile acids and stimulates the conversion of cholesterol to bile acids leading to the excretion of cholesterol from the body (Srinivasan and Sambaiah, 1991) . A significant decline in serum lipid profile observed in ginger extract treated rats suggests the atheroprotective potential of this herb. Ginger is known to retard the development of atherosclerosis (Liu and Huo, 2003) .
No specific histopathlogical lesion was found in the liver and aorta of all treated groups as compared with the control group. Earlier studies showed that diets rich in HVF increased the risk of coronary heart disease by increasing cholesterol and LDL-C (Chang and Huang, 1998). This inconsistency may be partly caused by either that we used young rats, or ratio of vanaspati fed diet was not sufficient or duration of the experiment was not long enough to produce atherosclerotic lesions. So, further investigation with long period are required to make better clarification on that issue. In conclusion, it has been found that oral administration of ginger extract showed hypolipidemic effect in vanaspati supplemented rats. Further studies are required to gain more insight into the possible mechanism of action.
